Repeated administration of mirtazapine inhibits development of hyperalgesia/allodynia and activation of NF-kappaB in a rat model of neuropathic pain.
Antidepressants have been widely used to treat neuropathic pain for many years. However, the mechanisms of their analgesic actions are little known and remain controvertible. Recent studies indicate that cytokines in central nervous system (CNS) play a critical role in the pathological states of pain. The present study was designed to explore the effects and most appropriate dosage of mirtazapine in treating neuropathic pain and its possible neuroimmune mechanisms. L5 spinal nerve transection was done to produce hyperalgesia in rats. Mirtazapine (10, 20 and 30 mg/kg, respectively) was orally administered daily for 14 days, beginning from the 5th day after nerve transection. Mechanical and thermal hyperalgesia was measured using Von-Frey filament and Hargreaves tests before and after the surgery. Rats were then sacrificed on days 3, 7, 14, 21 post-administration. The inflammatory cytokines production such as TNFalpha, IL-1beta, IL-10 and nuclear factor kappa B (NF-kappaB) activity in brain was quantified using enzyme-linked immunosorbent assay (ELISA) and electrophoretic mobility shift assay (EMSA). We found that mirtazapine (20 and 30 mg/kg) can markedly attenuate mechanical and thermal hyperalgesia produced by nerve transection, most significantly on the 14th day. The elevated TNFalpha, IL-1beta and NF-kappaB in brain were accordingly reduced, while the expression of increased IL-10 were even stimulated after repeated mirtazapine administration. Our data could conclude that mirtazapine suppressed neuropathic pain partially through inhibiting cerebral proinflammatory cytokines production and NF-kappaB activation in CNS.